eNOS gene transfer inhibits smooth muscle cell migration and MMP-2 and MMP-9 activity.
Vascular smooth muscle cell (SMC) migration is a critical step in the development of neointima after angioplasty. Matrix metalloproteinases (MMPs) degrade the basement membrane and the extracellular matrix, facilitating SMC migration. Transfer of the endothelial nitric oxide synthase (eNOS) gene to the injury site inhibits neointima formation. Neither the signaling pathways leading to NO-mediated inhibition of SMC migration and proliferation nor the alterations in these pathways have been characterized. We hypothesize that NO inhibits SMC migration in part by regulating MMP activity. To test this hypothesis, we transfected cultured rat aortic SMCs with replication-deficient adenovirus containing bovine eNOS gene and analyzed the conditioned medium for MMP activity. We observed that eNOS gene transfer significantly (P<0.05) inhibited SMC migration and significantly (P<0.05) decreased MMP-2 and MMP-9 activities in the conditioned medium. Similarly, addition of the NO donor DETA NONOate and 8-bromo-cGMP to the culture medium significantly decreased MMP-2 and MMP-9 activities in the conditioned medium collected 24 hours after treatment. Furthermore, Western blot analysis of the conditioned medium collected from eNOS gene-transfected SMCs showed a significant increase in tissue inhibitor of metalloproteinases-2 (TIMP-2) levels. Our data suggest that NO decreases MMP-2 and MMP-9 activities and increases TIMP-2 secretion, and this shifts the balance of MMP activity, which may favor the inhibition of cell migration because of inhibition of extracellular matrix degradation.